Background: Aphasia related to ischemic stroke is a major health problem affecting the quality of life profoundly.
Introduction
APHASIA is an acquired disorder of language processing which may affect speech comprehension, expression, writing or reading; leaving other cognitive capacity intact [1] .
Aphasia in adults is most often secondary to stroke in the language-dominant cerebral hemisphere, present in 20% to 40% of acute stroke patients [2] .
Functional Magnetic Resonance Imaging (fM-RI) is promising tool in evaluation of patterns of aphasia recovery after stroke using different tasks of language [3] . fMRI shows different patterns of BOLD signal related to post-stroke language recovery seen in the hemispheres (dominant or nondominant).
fMRI shows activation patterns in response to verb generation tasks [3] .
Blood-Oxygenation-Level-Dependent (BOLD) fMRI considered now the most commonly used functional neuroimaging tool to study the cerebral representation of post-stroke language. It has an advantage to show the close link between local neuronal activity and its blood flow (neurovascular coupling) [4] . In acute infarction, local blood flow increases secondary to neuronal activity, leading to an increase the need of oxygenated blood which exceeds the need of oxygen for neuronal activity. As a result, there is an increase of the MR signal in those areas of the brain that are active due to deficiency of paramagnetic deoxygenate dhemoglobin [5] .
The BOLD fMRI signal shows the function of dHb concentration, which occurs as result of turn adjustments in Cerebral Blood Flow (CBF), Cerebral Blood Volume (CBV) and Cerebral Metabolic 3977 3978
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Rate of O 2 Consumption (CMRO 2 ); also shows the distribution of dHb in the infarcted tissue, as determined by the microvascular architecture [6] .
This study designed to assess factors influencing aphasia outcome in patients with occlusive stroke and the role of fMRI in detection the patterns of post-stroke language recovery.
Patients and Methods

Inclusion criteria:
Age of patients <80 years who show aphasia after acute ischemic stroke, their native language were Arabic.
Exclusion criteria:
Inability to perform the language task due to (severity of aphasia, reduced general health status and hearing deficits), cognitive impairment other than aphasia like memory impairment, any contraindication to MRI like pacemaker or metallic foreign body.
Baseline and follow-up assessment: All included patients were subjected to the following: 1-History taking including the personal history and comorbid conditions. 2-Neurological and general clinical examination.
3-National Institute of Health Stroke Score
(NIHSS) is a tool used to quantify the impairment caused by a stroke. The NIHSS is composed of 11 items, each of which scores a specific ability between 0 and 4. For each item, a score of 0 typically indicates normal function in that specific ability, while a higher score is indicative of some level of impairment [7] .
4-Routine laboratory investigations
including arterial blood gases, complete blood picture, prothrombin time and activity, international normalized ratio, liver & renal functions, lipid profile and further lab investigations were ordered for each case individually (e.g. D-Dimer, LDH, CSF analysis, ... etc).
5-Radiological imaging:
• Non-enhanced CT brain was performed for all stroke patients to exclude intra cerebral hemorrhage.
• Magnetic resonance imaging.
• Technique is performed using standard 1.5 Tesla MRI scanner (GE, Sigma closed magnet) with head coil.
• DWI and FLAIR: To determine the size and the site of the lesion.
2-fMRI BOLD technique:
Patient entered the MRI machine and is instructed to relax for 30 seconds followed by the sentence reading paradigm and the patient is asked to complete the sentences vocally in a complete resting state to avoid any brain activity away from the targeted language areas. Brain activity is measured in the perilesional area (area around the lesion), contralateral homotopic area (language areas on the contralateral hemisphere) and is measured in both areas if present.
• Paradigm in the form of sentence reading was used to detect task in language areas, it composed of eight incomplete sentences in the form of four blocks. It should be finished using a single noun. Every sentence had 3-10 words presented into a single row. Each sentence was lasted for 5 seconds (s) then there was an Interstimulus Interval (ISI) of 3 second which represented by an empty space on the screen. The patients were asked to complete reading sentences in suitable nouns during the ISI. The duration of each block was 64 second [8] .
Diffusion Tensor Imaging (DTI) helps in threedimensional reconstruction and detection of the Arcuate Fasciculus (AF), the arcuate fasciculus is bundle of white matter that plays a key role in language processing, it present the left cerebral hemisphere.
DTI MR acquisition and directional mapping:
Diffusion Tensor MR images (DTI MRI) single shot echo planar sequence of (4500/71.8/4 [TR/TE/ excitations] was used, field of view was 240-mm with sections of 3-mm of and only 2 slabs, each slap contain 20 sections, matrix was 128 X 128 zero filled to 256 X 256, the size of voxel 1.87 X 1.873.0mm interpolated to 0.94.
Outcome assessment: Outcome of Aphasia: Outcome determined by Aphasia Handicap Scale (AHS): The outcome of aphasia assessed three months' post-stroke using the (AHS), a modified Rankin-score-like five-point scoring system for handicap in verbal communication [9] . 3-Student " t-test", was used to detect the significance of the difference between two means. 4-Chi-square test: For comparison between two groups as regards qualitative data.
Results
The total number of the studied patients was 34 of them 52.9% were males (18 patients) and 47.1% were females (16 patients). The age of the studied patients ranged from 28-79 years ( Table 1) .
Lesion size was a significant variable as those with complete (large) infarction had the worst prognosis and constituted the majority of severe language disability and mutism by 5/71.43% and 2/66.67% respectively followed by partial infarction, while those with lacunar infarction had the best outcome as its 5/83% of their patients fall in the normal, minor and mild language disability ( Table 2) .
Lesion site was vital regarding aphasia severity and prognosis as poorer prognosis found in perisylvian lesions affecting both Broca's and Wernicke's area, they constituted the majority of severe language disability 4/57.14% and mutism 2/ 66.67%, in contrary to extra-sylvian lesions that showed normal, minor and mild language disability in majority of their patients (5/71%), while 2/29% of their patients fall in the severe language disability and mutism. Also those with either Broca's or Wernicke's area lesion had worse outcome than those with extra-sylvian lesions yet better than those with peri-sylvian lesions ( Table 4 ).
Patients who had activity in bilateral or perilesional area in fMRI showed better language outcome, in contrary patients with contralateral activity alone showed poorer outcome ( Table 5 ).
Patients who showed reconstruction of the AF using DTI had better recovery from aphasia than those who didn't. Patient (2): Male patient aged 65 years, retired, known to be hypertensive, diabetic, his weight was 75kg, presented with Rt side weakness and global aphasia. fMRI BOLD caanot be obtained due uncopperation of patient. 
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Discussion
The prognosis of aphasia requires consideration of a multiple inter related patient-specific and stroke-specific variables which are believed to influence functional outcomes for individuals with aphasia. Patient-related variables include: Age, handedness, gender, educational level, intelligence, motivation, depression, family support, beliefs and attitude regarding health care, and access to medical treatment. In contrast, stroke-related indices include site of lesion, size of lesion, aphasia type, pattern of recovery, and initial aphasia severity [10] .
The use of structural and functional neuroimaging applied to stroke patients has helped to better understand anatomical and metabolic factors associated with aphasia recovery. These can be distinguished into ipsilateral and contralateral factors [11] .
Regarding age, we found that the older age group 67.571 ± 9.964 years, had severe language disability and mutism while the younger age group 35.750± 10.905 years had the best outcome which was concordant with Laska et al., 2001 who found that older age (66.55 ±8.65) is a negative predictor for improvement of aphasia and Watila et al., 2015 who found that younger patients (37.53 ±6.74) with aphasia improved better than older patient [12, 13] . In contrary to, Holland et al., 2014 found that there was no influence of age on aphasia recovery [14] .
Regarding gender of studied patients, no statistically significant difference was found between both sexes which was going with Seniów et al., 2009 [15] .
Regarding lesion size in MR diffusion images, we found that 2/66.67% of those with mutism and 5/71% of those with severe language disability, have complete or large sized infarction which agreed with Maas et al., 2012 [16] . In contrary, small or lacunar infarction had better prognosis regarding outcome, as 5/83% of their patients had good outcome while 1/17% had poor outcome which agreed with Clarck et al., 2003 found that patients with small lesions exhibited significant improvement in auditory comprehension, verbal expression and written expression [17] .
Regarding lesion site, we found that patients with perisylvian region lesion constituted 2/66.6% of those with mutism and 4/57% of those with severe language deficit which agreed with Kang et al., 2010 [18] .
Regarding fMRI, we found that those with perilesional activation had better aphasia recovery, 2/50% of normal and 3/50% of mild aphasia deficits, also bilateral activation of both the perilesional and the contralateral homo-topic (on the right hemisphere) have better outcome as the majority of them fall in the category of normal, minor and mild AHS scores; while those with only activation of the contralateral site without the perilesional area have poor outcome; all their 3/100% patients had moderate and severe language disability, this could raise the suspicion of the inhibitory role of the non-dominant hemisphere when it is activated alone which agreed with Hamilton et al., 2011 [19] . This is explained by Szaflarski et al., 2013 as he found that good recovery of language functions in aphasia patients is accompanied by greater perilesional than right hemisphere reorganization, while poorer recovery of language functions is accompanied by greater right-hemisphere than perilesional reorganization. Also, Jarso et al., 2014 explained that the nature of the contribution from the contralateral hemisphere is being debated while Rosen et al., 2000 suggested that activation of the right hemisphere is less efficient [20, 21] .
Regarding DTI, we found that the majority of patients with reconstruction of the Arcuate Fasic-ulus (AF) have better prognosis, while those who have not, had the worst prognosis (severe language deficits and mutism) which agreed with Kim and Jang 2013 found that patients with stroke in whom the left AF could not be reconstructed due to its severe injury had worse prognosis [22] .
Conclusion:
Age was a significant factor with the higher age group had the worst prognosis regarding aphasia. Large lesion sizes and those with damage to strategic language areas had a bad prognosis. fMRI and DTI were the cornerstone of our study and they were a highly reliable tools in the prognosis of language outcome, with those who had activity in the perilesional and bilateral activity (perilesional and contralateral homotopic) in fMRI to have better outcome than those with only contralateral activity, also DTI to delineate the AF and the degree of its integrity and reconstitution.
